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This article describes and references the
relevant li.erature related to knowledge-based simula-
tion. There are essent{ally ten areas of literature
that would likely contain relevant articles. They are
the management science/operations research literature,
the simulation (and modeling, literature, the
production/operations management l{terature, the
knowledge engineering and artificial Intelligence
licterature, the systems sclence literature, the in-
dustrial engineering literature, the mechanical
ergineeriny literature, and the i{nformation sclence
literature.

Qblectivas Statement

The cbjective of this literature search s to
distil]l from periodicals and journals a list of ar-
ticles tuat would have some relevance to knowledpe-
based slimulation. That list appears later in this
paper. lt {s hoped that this bibliographic search
will be useful to ressarchers.

Asaumptions Implicdt Within the Literatuge Seapch

Because knowledgo:.-based simulation {s « recent
development within the fields of simulation and
knowledge based systems, the search did not go back
bevy:nd the vear 984,

Mapuagecent Science/Qperations Reyearch Literatuge

The following perfodicals were scrutinized for
relevant articles:

Computars and Operations Research

lomege

Journal of Optimization Theory and Applications
Mansgenment Fclence

Operationsl Research

Operations Research

SIAN Journal on Computing

For cross-referance purposar, all management
science/oparations research litaraturs has bheen given
the dasignation [MS$] in the 1iat of avticles which ap-
pears later in the paper.

Simulation Literatuxe

There {a 3 tremendous wealth of satmulation
J{teratutre both {n terms of hard-bound books and
procoodlntn and of journals In total the fullowing
periodicals wvere examined.

Pitesburgh Nodeling and Simulattfon Conference
Bigart Newsletter
Simulation

Texas

79409-4320

For cross-reference purposes, all simulation litera-
ture has been givea the lesignation [S5].

Produgtion/Operations Management Literature

The following journals were perused for possible ar-
ticles:

Internat{cnal Journal of Production Research
Inventory Management

Journal of Operations Management

Journal of Producticn and Inventory Control
Journsai of Purchasing and Matarials Managemert

For cross-reference purposes, all production/opers-
tions management l{terature has been given the desig-
natfon (P].

Knewledge Engineering and AL Literasure

In total, the following periodicals were ex-
amined:

Al Magazine

Arcificiel Intelligence

IZEF. Transactions on Pattern Analysis arid Machine
Intelligence

For ccoss-reference purposes, all knowledge engineer.
{ng and Al literature has been given the designation
(Al

Systems Scleanca Literaturs

In total, the following periodicals were ox-
anined.

IMM Systems Journal

Cybernetics and Systems: An International

Journal

IEEE Trancactions on Systems, Man, and
Cybernatics

Informaclon and Control (Information and
Computation)

International Journal on System Sclence

For cross-reference purposes, all systoms
literature has been glven the designation [T

This area fncluded the following parfodicals

Wwience

IEEE Goftware
IEER Transactions on Software Engineering
IZEE Jvomputer

For croam-reference purposes, ail software sngineering
litarature has been glven the designation [5E)



Management Literature
The following periodicals were examined:

Long Range Planning
Rasearch and Development
Research Management
Research Policy

For cross-reference purposes, all management litera-
ture has been given the designation [M].

Industrial Engineerfng Literature

The following journals and periodicals were
scrutinized:

AIIE Transactions

IEEE Transactions on Enginsering Management
Industxial Engireering

Plant/Oparations Progress

For cross-reference purposes, all industrial engineec-
ing literatt' re has been given the designation [IE}.

Yechanical Enginsering Literiture
The foliowing periodicals were perused:

ASME Transactions

ASME Conference on Computars in Engineering
Applied Mathematical Modelling

IBM Journal of Man-machine Studies

Rebotics & Computer-Integrated Manufacturing

For cross-refarence purposes, all mechanical engineer-
ing Literature has heen given the designation [IE].

Information Science Literaturs

The following parifodicals were exanined I{n this
content area:

Inforpmation Sclences
Information Syscems
The Inforaation Society

Axssaament of. the Liceraturu Search
In addition to the Englnsering Index and the
LY _Index. this literature
search has examined 41 separate perindicals in ten
areas, as listed above. Approximately 70 articles
vere distilled from this literature. these articies
range from the practical to the pragmatic, from the
theoretical to the thoughtful, and from imnmense
relevance to remoteness. Only the recent litcrature
(going back only 3-1/2 vears through 1984 was con-
sidered. Any search that went further back than thias
vas totally unproductive--even in the most relevant
periodicals.

Thooe periodicals rhat contained at least one
relevant article (n them are listed below.

Al Magatine

Applied Mathematical Modelling

Arcificisl Intelligence

Ixpert Systems

IMM Journal of Resesrch and Development

IEEE Computer

ILER Softvare

ILEE Transactions on Software Engineering

IRER Transactions on Eystems, Man, and
Cybernatics

Industrial Engineering

International J. of Man/Machine Systeams

Intoxnational J. of Productior Resesrch

Management Kcience

Operations Rasearch

Pittaburgh Modeling and Simulation Confarence

Proc. ASME Conference on Computers
Robotics and Computer Integrated Manufacturing
Sinulation

conclusion

The literature suggests that knowledge-based
simulation {3 coming into vogue and that substantial
resources will be committed to the developmant of such
modele in the future. The field is comparatively new
and little or no literature exists in the area prior
to January 1985. To date, the most relevant peri-
odicals are:

Simulation

IEEE Transections on Systems, Man, and
Cybernetics

AI Magazine

Of the 41 periodicals examined, only 18 were found to
contain arcicles of possible levance. The list of
relevant articles follows. The list may not be ex-
haustive.

Total List of Articles in Alphabetic Ordex by First
Author

l. S. Andricle and S. Halpin, "Information Technology

for Command ana Control,"” T
, Vol. SMC-16, No.

6, pp. 762-764, November/December 1986. [T|

2. R. L. Bagrodia, K. M. Chandy, and J. Misra, "A
Messageo-Based Approach t¢ Discre.o-Event
Simulation,” ens on Seftwarn
Engll , Vol. SE-13, No. 6, pp. 654-665, June
1987, [SE)

3. G. Bruno, A. Ella, and P. lLaface, "A Rule-Based

System to Schedule Production," LEEE Computer, pp.
32-40, July 198¢. ([SE}

4. J. Burns and W, Wingtead, "M-Laboled Digraphs: An
Ald tn the Use of Struc .ural and Simulation

Models . " Mapagement Science, Vol. 1, No. 3, March
1985, [MS)

5. J. Burrs, D. Morgeson, and S. Egdorf, A Definjtlon
mmmmwmmumuumm
for Fabrication of In

, Los Alamos National Laboratory.
1986. (SE]

6. J. Buzacott, “Modelling Manufacturing Systems, ”
Vol. 2, No. 1, pp. 25-32, 1985, (ME]

~

. J. Buzacott and D. Yao, “Flexiblie “anufacturing
Systems A Raview of Anslytical Models . "

-_Science., Vol. 32, Ne. i, July 1986,
{Ms)

8. J. K. Cochran, "Techniquas for Ascortaining the
Vllldtty of Large-Scale Production s[mulnrinn
Models, !

Rasaargh, Vo!.

9. 8. Dichman, S. Epstein, and Y. Wilumowsky,
"Production, Inventory, and Capacity Analyzer: A

Decimion Suppor: System." pPrcosadings of the 1284

2%3-244, 1987,

13
1%, No. 2, pp.

E Modsllog and Simulation Conlexence.
Yol. 3, pp. L775-1777, 1984, (8]
10, J. de Kleer and .. Brown, *Theories of Causal

ordertng,” Artificlal irtelllgence., Vol. 29, pp.
33.61, 1986. (Al
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12.
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16.

17.

18.

19.

20.

21,

22.

23.

4.

235

8.

-

F. Elfo and J. de Hann "“Representing Quantltative
and Qualictative Know edge in a Knowledge-Based
Storm Forecasting Syst m,"

- , Vol. 25, pp. 523-547,
1586, [ME]
R. Farrell, S. 3onder, L. Proegler, G. Miller, and
D. Thompson, "Capturing Expertise: Some

Apprcaches to Modeling Command Decisionmaking in
Combst Analysis,”

, Vol.
{1}

R. §S. Freedman and R. P. Frall, "OPGEN: The
Evolution of an Expert System for Process

Planning," The Al Magazine. pp. 58-70, Winter
1986, [A)

SMC-16, No. 6,
November/December 1986.

D. Ford and B. Schroer, "An Expert Manufacturing

Simulation System," Simulation., Vol, 48, No. 5,
pP. 193-200, 1987. (S}

W. Foster, "Expert Systeams for Industrial

Applications--Part 2," Simulation. Vol. 46, No. 1,
pp. 27-29, 1986. [S]
M. Fox and S. Smith, "ISIS--A Knowledge-Based

System for Factory Scheduling,
Knowl

Vol. 1, No. 1, pp. 25 to 49, 1984 [A])

D. Golden, "Software Engineering Consideratfons

for the Design of Simulation Languages . "

Simylation. Vol. 45, No. 4, pp. 169-178, 1985,

(s}

S cConzalez, et al . "Modularization Guidelines in
the Dovalopmont of LArge -§cale System Models for
S tmuhtion sactiony on Systems, Man ond
SMC-15. No. 5, pp. 665-669,
im

, Vol
Septembar/OcLobcr 1985.

. Grant and §. Weiner, "Simulation Series, Part
4: Factors to Consider {n Choosing a Graphically
Animatad Si{imulacion Syscem. " Ind

, Vol. 18, No. 8, pp. 306-68,
{1E}

August
1986.

Schonfeld., "A

iay
30, No.

F. Guenthner, H. Lehmann, and W.
Theory for the Representation of Knowledge, "
. Vol.

hand. D,
39-56, January 1986, [ME]

1, pp.
J. Haddock,
Simulation Cenerator,
pp. 45-53, 1987. (S)

"An Export Systam Framework Basad on a

* Simulag'en. Vel. 48, No. 2,

§. W. Halder and J. Banks, "Simulat{on Series,

Parc 3 $imulation Secftware Producta for
Analyzing Manufacturing Systems ”

ing, Vel 18, No. 7, pp. 98-103, July
1986. [IE)

J. Henrtksen, "The Integrated Slmulatlon
Eniltonnonc (Simulation Software of the 1990s)."
. Vol, 31, No. 6, pp. 1053

Q
107), 198). [MS)

T. HL1]l and §. Roberts, "A Prototyps Knowledge-

Based Simulation Support Sywtem,” Simulakien. Vel.
4B, No. &, pp. 192-161, 1987, (S}

W. Holmes, od., L.;Lnn The Soclety for
Computaer Simsularion, 7% pp., cosl: §24, March
198%. (8]

Y. Ivasski and H. Silmon, "Causality in Device
Behavior.” Artific , Vol. 29, pp.
1-32, 1986 (A]

27,

28.

29.

J0.

31.

13,

34,

3s.

36.

37.

18,

19,

40.

4l

2.

S. Joshi, T. Change, and C. Liu, “An Automated
Process Planning System Structure Based on Al,"

]
Enginsering., pp. 247-254,

D. Kelton, "Sirnulation Series, Part 5:
Statistical Analysis Methods Enhance Usefulness,
Reliabilicty of Simulation Models," 1n13111111

[Ié) v Vol. 18, No. 9, pn. 74-84, September

1986. [ME)

1986.

E. Kerchkhoffe,
Eds., Al.AnnJigd_Lz_iLmulﬂilg
Computer Simula~ion, 2900 pp.
1986. (5]

M. King, S. Brooks, and R. Schaefer, "Knowledga-
Baged Systems: How They Will Affect Manufacturing
in the 80's," Pro 9

G. Vensteenkiste, and B. Zeigler,
B, The Socimty for
cost: $36, April

. Pp. 383-390, 1985, [ME)
J. Kornell, "Reflections on Using Knowledge-Based

Systems for Military 35inmclation,” Simulation, Vol.
48, No. &, pp. 144-148, 1967, (S] °

?. Kulpers, "Qualitative Simulation,”
Iunrelligence, Vol. 29, pp. 289-338, 1986.

D. Kumar,
Similation,
1986. [SE)

(a]

“A Novel Approach to Saquential
" IEEE JSoftware, pr. 23-33, September

A. Law, "Simulction Series, Part 1. Introductfon
to Simulation: A Powerful Tool for Analyzing
Complex Manufacturing Systems,h* jal
??gfngngng Vol. 18, No. 5, pp. 46-63, May 1986.
P. Lehner, “On the Role of Atciftcial Incel’lgence
it Conmand and Control,
ng, Vol, SMC-16, No. 6,
pp. 824-833, November/December 1986. (T}
P. lahner, M. Probus and M. Donnell, "Building
Decision Aids: Exploiting the Synergy Berween
Decision Analysis and Arcificial Intelligence,*
. , ;

Y;?- SHC-13, No. 4, pp. 469-474, July/August 1985,
1
G. Lobarg, G. Powell, A, Orefice, and J. Roborca.

"Representing Opurntional Elanning Knowladge,”

Vol, SMC-16, No. 6, pp. 174-787, Novombor/bocambar
1986. (T)
§. Lu, C. Blattner, and T. Lirdem, "Developing an

Intalligent System to Ai{d in Englnooztn; Dcllgn
Issues of Knowledge Acquisition,” Proce
» PP
213-218, 1986. (HE]
P. Luker and H. Adelsberger, Ea.,
, The Soclety for Lomputor
cost: $36, January 1986

Simulation, 176 pp.,

18]

P. Luker and G. Birtwistle, Eds., Simulation and
AL, The Soclety .or Computer Simulstion, 99 pp.,
cost: 536, January 1987, (S}

D. O'Connor,

F. Lynch, C. Marshall, and H Kiskiol

11, "Al in Manufacturing at Dlslrnl Tha AL
ulllxxnn. pp. 33-57, Winter 1986,  (A]
A. Mamalls, N, Btlalis, and M. Konstantinidis, "On

simulation Modeling for FMS," Simulation, Vol. 4B,
No. L, pp. 19-23, 1987. [8)



43.

44,

45,

46 .

47.

48,

49.

50.

51.

52.

53,

55.

56.

57.

38.

19.

K. Matsumura, H. Mizuytani, and M. Aral, "An
Application of Structural Modeling to Software
Requirements Analysis and Desfign,"

W , Vol. SE-13,
No. 4, pp. 461-471, April 1987. |[SE]

J. Mellichamp and A. Wahab, "An Expert 3ystem for

FMS Design," Simulation, Vol. 48, No 5, pp. 201-
208, 1987. [§)

J. Mellichamp ani A. Wahab, "Process Planning
Simulation: An FMS Modeling Tool for Engineers,"”
Simulation, Vol. 48, Noc. 3, pp. 186-192, 1987.
(s}

N. Morris and W. Rouse, "The Effects of Type of
Knowledge upon Human Problem Sclving in a Process
Control Task,"” IEESE Transactions on Systems. Magp

, Vol. SMC-15, No. 6, pp. 698-707,
November/December 1985. [T)

N. Morris, W. Rouse, &and J. Fath, "PLANT: An
Experimental Task for the Study of Human Problem
Solving in Process Control,” T

, Vol. SMC-15,
pp. 792-798, November/December 1985. ([T]

20
No. 6,

J. Moser, "Integration of Artificial Intelligence
and 5imulation in a Comprehengive Decisjon-Support

Svstem," Simulatiop, Vol. 47, No. 6, pp. 223-229,
1986. [S]

A. Naylor and M. Maletz, "The Manufacturing Game:
A Formal Approach to Manufacturing Software,” [EEE
Iransactions on Systems. Man and Cvbernetfics, Vol.
SMC-16, No. 3, pp. 321-334, May/June 1986. [T

R. O’'Kesfe, "S{mulation and Expert Systems:--A
Taxon my and Some Examples,” $imulation, Vol. 46,
No. 1, pp. 10-16, 1986. (5]

T. Oren, "Quality Assurance Paradigms for

Artificial Inteiligence in Modelling ard

Simulation,” Simulation, Vol. 48, No. 4, pp. 149-
151, 1987, (s}

T. Oren, "Artificial Intelligence ia Modelling and
Simulation: Directions to Explore," § R
Vol. 48, No. &4, pp. 131-134, 1987, (S]

T. Oren and B. Zeigler, "Artificlal Intelligence
in Modelling and Simulatfoun: Directions to

Explore,” Simulafion., Vol. 48, No. 4, pp. 131-134,
1987. (S}

J. F. Orsinil, "Artificlal Intelligence: A Way
Through the Strategic Planning Crisis?," Long

Eangs_Planning., Vol. 19, No. 4, pp. 71-77, 1986,
M

J. Paarl, "Evidential Reasoning Using Stochastic
Simulation of Causal Mcdelr, K "

Intelilganca, Vol. 132, pp. 245.257, 1987. [(A]

K. Reddy, "Epistwsmoloygy of Knowladge-Based
Simulation,” Simylatlion. VoiL. 643, No. &, pp. 162-
166, 1987. (%]

Y. Reddy, M. Fox, N. Husain, and M. McRoberts,

"The Knowledge Based Simulation System," JIEEE
Saftware. pp. 26-37, March 1386, ([SE]

5. Ruir-Mler and J. Talavage, "A liybrid Paradigm
for Modeling of Conplex Systems,” simulation, Vol.
43, No. 4, pp. 135-14i, 1987, (8!

W. N. Ruasell, "Strateglc Tlanning for tha Armed

Forces,” Long Ranga Planning. Vol. 19, No. 4, pp.
41 to 46, 1986, (M)

£0.

61.

62.

63.

64 .

65.

67.

68.

69,

70.

A. Sage and W. Rouse, "Aiding the Human
Decisionmaker Through the Knowledge-Based
Sciences," IEEE Transactious on t an ¢
Cybexnetics, Vol. SMC-16, No. 4, pp. 511-521,
July/August 1986. [T]

R. Shannon, R. Mayer, and H. Adelsberger, "Expert
Systems and Simulation," Simulation, Vol. 44, No.
6 pp. 275-284, 1985. [S]

S. Smith, M, Fox, and P. Ow, "Constructing and
Mai{ntaining Detailed Production Plans:
Investigations Into the Development of Knowledge-
Based Factory Scheduling Systems," The_ Al

Magazine, pp. 45-61, fall 1986. [A]

S. Stewart, "Expert System Invades Military,"
Simulation, Vol. 46, No. 2, pp. 69-70, 1986. (S!

A. Walker, "Knowledge Systems:
Practice," IBM Jouxrnal of Research and

v Vol. 30, No. 1, pp. 2-13, January
1986.

Principles and

(ME]

A. Wildberger, "AI and Simulation,' Simulation,
Vol. 48, No. 4, pp. 176, 1967. (S]

"Al and Simulation," Simulation,
No. 5, pp. 218, 1987. [S]

A. Wildburger,
Vol. 48,

J. Yang, M. Huhns, and L. Stephens, "An
Architecture for Control and Communications in
Distributed Arctificial Intelligence Systems," IEEE
Iransactions on Systems. Man and Cvb » Vol.
SMC-15, No. 3, pp. 316-326, May/June 1985, ({T)

S. S. Yau and J. J. Tsal, "Knowludge
Representactior of Software Component
Incerconnection Informacion for Large-Scale
Scftwerre Modifications,"

i , Vol,
[SE]

tio
3 SE-13, No. 4, pp. 355-
361, March 1987,

P. Young and P. Lehner, "Applications of a Theory
of Automated Adversarial Planning to Command and
Control," ctiong

A, Vol. SMC-16,

d
Cybe 806-812,
November/December 1986, [T)

-1 o
No. &, pp.

(Many auchors--feature section), "Applications of
Artificial Incelligence," Simulation, Vel. 44, No.
6, pp. 306:310, 1985. (S§)

Relsvapt Books and sdditicnal Reading

The references listed below are, tor the most

part, textbooks and moncgraphs in the areas of simula-

tion,

sofcware engineering, expert systems, and

kriowledge -based syscems.

SIMULATION

1. Jerry Banks and John S. Carsor II, . a_Event
Sys lon, Englewood Cliffs, New Jersey:
Prentice Hall, Inc., 19864,

2. Geoffrey Gordon, System Simulation. Second
Edition, Fnglewood Cliffs, New Jersey: Prentica
Hall, Ine.,, 1970,

J. Philtp J. Kiviat, R, Vi{lleneuva, and . M.

4.

Markowltez, SIMSCRIPT II. 'Ang Language.
Los Angeles: Congolidated Analysis Centers, Inc.,
1973,

Averdll M, Law and W. David Kelten, Simulation
i &, New York: MuGraw-Hill Boolk

Company, 1982,
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14,

15.

16.

17.

18.

19.

20,

22,

. Averill M.

Law and Christopher S. Larmey, An
t u ,

Los Angeles: Consolidated Analysis Centers, Inc,,

1984,
., James A. Payne, Introduction to Simulation:
New York: McGraw-Hill Book Company, 1982. '

., A, Alan B, Pritsker, The GASP IV lLanguage, New

York: John Wiley and Sons, 1974,

. A. Alan B. Pritsker,

and SLAM II., Third Edition, New York:
Press--John Wiley and Sonsg, 1986.

Halsted

. A. Alan B. Pritsker and Philip J. Kiviart,

1l Language. New York: John Wiley and Sons, 1970.

Thomas J. Schriber, . New
York: John Wiley and Sons, 1974,
Robert E. Shsnnon, ;

, Englewood Cliffs, New Jersey:

Prentice Hail, Inc. 1975.

Hugh J. Watson,

New York: John Wiley and Sona, 1981,
dernard P. Zefgler, T

Simulation., New York: John Wiley and Sons,

Thomas H. Naylor, J. L. Balintfy, D. §. Burdick,

and K. Chu, Computer Simulation Techniques, New
York: John Wiley and Sons, Inc., 1966.

1976.

Donald E. Knuth,

VYol. 2:  Seminumerical Algorithms. Reading,

Massachusettg: Addison-wesley Publishing Company,
Inc., 1969.
Bernard P. Zeigler,
Dinsxais_ixsns_iimuln&Lnn London: Acasdenmic
Preas, 1984,
Geo' 7a S, Fishman, Principles of Diacrete Evept
, New York, John Wiley and Sons, Inc.,
1978,
Ceorge 5. Fishman,
, New York: John Wiley and Song, Inc.,
1978,

Geoffrey Gordon, The

. Englewcod Cliffs, New

Jerseay' Prentice-Hall, lne., 2975.
Paul Bratley, Betnett L. Fox, and Linus E.
Schrage, to_Simulation, New York:
Springler-Veriag, 1983,

. Jumes G. Taylor. Lapg axfare- -
vol, 1., Arlington, Virginia: Milivary

Applications Section of the Operations Research

Soclety of America, 1983,
Jamew G. Taylor, -Harfare-.-
Yai._2. Arllngton Virginia: Military

Appltcnclon- Secrion of the Operations Research
Socifety of Amerjca, 1983.

SOFTWARE ENGINEERING

23,

24,

Steven $. Yau and Jeffery J. P, Tsai, "A Survey of

Softwore Design Techniques,” IEEE Trangactioug_on
, Vol. SE-12, No. 6, pp. 71,-

721, June 1986

R. 3. Pressman,

iofiw :
ax's Abpxoach, New York; McGraw-MHill,

1982,

25.

26.

27.

David N. Card, Victor E. Church, and Wi{lliam W.
Agresti, "An Empirical Study of Softwares Design
Practices," IEEE Tra W

Vol. SE-12, No, 2, pp. 264-271,

’

February 1986.

Valdis Berzins and Michael Gray, "Analysis and
Design in MS5G.84: Formalizing Functional
Specifications,"” I W
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